^Searching PAJ 



1/1 ^-V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-055560 
(43)Date of publication of application : 25.02.1997 



(51)IntCL 


H01S 3/18 
H01L 33/00 




(21)Application number : 07-207204 


(71)Applicant 


SHARP CORP 


(22)Date of filing: 14.08.1995 


(72)Inventor : 


HATA TOSHIO 



(54) COMPOUND SEMICONDUCTOR LIGHT EMITTING ELEMENT AND ITS FABRICATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To realize a semiconductor laser and a 
light emitting diode excellent in mass productivity, electric 
characteristics and optical characteristics by forming a high quality 
thick clad layer. 

SOLUTION: A thin buffer layer 5 of AlxGa1-xN (0<x<1) is formed in 
an n-type lower clad layer 4 and a thin buffer layer 8 of AlxGa1-xN 
(0<x<1) is formed in a p-type upper clad layer 7. An n-type clad 
layer 4a of AlyGa1-yN (0<y<1)/buffer layer 5 of AlxGa1-xN (0<x<1) 
is then grown repeatedly and followed by repetitive growth of a p- 
type clad layer 7a of AlyGa1-yN (0<y<1)/ buffer layer 8 of AlxGal- 
xN (0<x<1) thus growing the lower clad layer 4 and an upper clad 
layer 7 by about 1 u.m. 




LEGAL STATUS 

[Date of request for examination] 09.07.1 999 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3219231 

[Date of registration] 10.08.2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://vww19Jpdljpo.gojp/PA1/result/detail/main/wAAAuVaym 04/09/10 



as>n*amit (jp> a® & B§ 45 & (a) {ummwamtt 

fti§¥9- 55560 

(43)&BBH ¥J« 9 ¥(1997)23250 

(SDInta' SWiffi** ffftfiSS^ FI ftffi&wffiffi 
HOIS 3/18 HOIS 3/18 

HOIL 33/00 H0 1L 33/00 C 



S25f* W*B©S6 OL (4 8 1) 



<2l)ttW»*» 


WRT7-207204 




000005049 










(22)tURB 


¥£7^(1995) 8 fl!4H 







































(54) BHB®«H fc^¥^^^S<fctf*0fii6#& 



(57) [Wft] 

[KM &®V®m<D* y v KJ«r»*U-C, 

!»**•] n^T&* 7 y KJB 4 tMMOA 1 x 
Gai-,N (OSx^l) SM5^A^ll, pSLb 
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(0<y<l) ^7yKi4a/Al«Gai-iN (0£ 
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[#ms#<oiaa] 

[ffl#S2] mfcmjMtK Al«Gai-«N (0£x 

s i ) frbttzmx* i »cE«oft#**w*»** 

[ffl#*3] MIBT«^7y KIfcJ:t;±»^7y K 
MZm&L+Zt 77 KS#* AlyGai-yN (0<y< 
1) A*b*5»**l*fctt2lClIB*0{k*****« 

[M**4] «HB®«yi*fctt**Jid«, AUG a i 
Im-i-iN (OSwgl, O^z^lHftSM** 
K 2 * fctt 3 lcE«0<b**¥*ffr**«*. 
[M**5] SS±I^ '>*< fcfeT«*?y KS 

«T«*5v+ # S*:l3J:l*±«*5y KJiffc, 7 
y KS0>jSftfflK,fc!> fcttv^*taft-e, GaNW 
5 ttfff A £ ¥ A * fc te«&S flt* $ Hi: <5 <b*«J 

IB** 6] g&ilc, *4<itT»^9yKi 
KT«*7 7 Kl+*5.fctf±tt*7y KStlw, ^77 

(o<x<d *bt*smmm*mm*itn**mtiak 

[0 0 0 1] 

[**«>a-i-*aiiHMH *ani2, Wfe®«-e«7t^ 

[0 0 0 2] 

[«*©afl V^7c3g$rg^ (N) * 1-6 II I 

fc^a* uxae sjvtv^. 

[ 0 0 0 3 ] H 3 fc, «(DA 1 G a NSHMSfrU— if 

[0 0 0 4] t77^TSfilO l±lc, 

»!OG a N£fcttA l Ni>f)45/<777il 0 2 # 
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Jgdc^Jx, Z<D±\Z S nlGaN§10 3, nSAlG 
a 7 v KS 1 0 4 % / ^ K-^A 1 G a I n N 

£*Si£S [Z n £ K-^LfcA 1 G a I n N^SgftS] 
105, piAlGaNl»^77KSl07, p^G 
aN^y^m 0 8^SS^J*$HTV^, 
[0 0 0 5] plGa N^tyT'il 0 80±lClipS 
««9 OtfJBjSSih/tV**. n§JGaNll0 3 

7KI10 4, EteS [£fctt£ftS] 10 5, pSLL 
70 8^77 KS 1 0 7*5«fctf p^i^^Sl 0 8W 
ttfcBfc*3J'l % KttJL*:n§JGaNSl 0 30&#<D± 

[0006] tf [*fctt«*y-r*- 

k] ©aaii, &T<oxiti,x'jTt>fnz. 

[0 0 0 7] 41*. *a*a*MAJt& (MOCVD 
ffi) fc*9, t77^7S«101^1 0 5 0fC^ 

iiuu aaaatibsooticTrrraa© 

Ga N£fcteA 1 Ni*5>45^y77l 1 0 2 &J5Rft£ 

2(5 [0 0 0 8] fcfc,- S&&a*ftl 0 2 0 < tll±ifTn 
§JG a NS 10 3 fc»fcU §I#^Vn*T n§U 1 G a N 
T&?7 7 KSl 0 4«r»l jimdcfiS-fr*. 

[ooo9]^r, a«ass:»8oo , c^Tifr/ 

^K-^A 1 G a I nNlSttS KfcliZn 
S] 1 0 5^100^^ 0 

[0010] ^roa, &fci&S£rffJ 1 0 2 0tlc±tf T 
piAlGaNlft^y KSl 0 7fc»l jxmfiStAS 
3l^av>TpSGaN^r^y^Sl 0 8£j£fi£-fr 

[0011] 

nn«aaLJ:}t:i-saM ±Ea*©*»tw»:^- 
^7y Kai£*a^nci&^ axuss^sttsiw^ 

»ltBBi:i&«>«>fc*lwtt % ±&*7 5' KSl 0 7^J:t; 
TIB* 9 y KS 1 0 4 <7>SJPttlft) 1 u mM^S^fc 

So 

[0012] u*»u a*©4WH*w— if [*fctt»* 

K] o*«lit*J:lffW*tt-Ctt, I214*3«fc 
40 UB 5 «fc 3 Id* A l G a NTIH^ 7 7 KS 1 0 4 

fcttl 0inB*rt*3-*fcati\ &®K*7** 1 0 9 
M8£U IS^7 7Kim:i:«tfco 

[ooi3]*»wii, c<oj:5 4a*aawaa«:« 
*-r»fc*fc4**ifct«>-c*>9, affi*a**fi»-e^ 

50 [0014] 
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S«±lc, ki>Tmyy YMt. s 
&J§£*:tt$g#;J§£> ±W9 7 y YM t Z. 

ttTtt* 7 7 KJl+*5 J:tfJ:«* 7 7 

[0015] iteaSltlA lxGai-iN ( 0 £ x ^ 
1) *€>4!K mifETfcB£ 7 v YB#&X$±M# 7 v Y 
SZtof&tZfyy K1HA lyGai-yN (0<y< 
1) a^JK WIBStta**:tt**JiliAl.Gaz I 
ni-.-zN (O^w^l, 0^z^lWj:5tO$rffl 

[ooi6] ^wofc-frft^wfr^jts^osastt 

tt, SS±I-, '>4< £ fcTft* 77 KJ§£, fcteB* 
7 K»+*5,fcUU:«* 7 7 YM*\z, *7v KJBojfc* 

aa^ofafit'ttJiaK^ GaNA>e>4*a»BSr¥ 
[0017] *«nofls«»¥«tt:«x*^«>aiijtrs 

v Ym*te*tt±%9 3v KJi+te. *7vYM<f>ft& 

SfiiaS-e, A 1 N£fcliA l«Gai-»N (0<x< 
1) ^&4««*«firl»l«^l2«ttlltt*««T*3 

[0 0 18] «T^*»M^f^ffltco*KWi-5 # 

[0 0 19] *»Ml:fcottt» KJ§**5<£ 

RK4±tt* 7 7 HH* J:tFF»* 7 7 KSSr0fSolP 

[0 0 2 0] ^Jx.li, AlyGai-yN (0<y<l) * 
7 7 KitAliGaMN (0£x^ 1) 

* 7 7 KE<0J»*«:» 1 m meS^i"* C £ 
6. 

[0 0 2 1 ] Z<OXo^AW^m<o±B^7y KJ§*3 
«fct*T£B£ 7 7 KS£El\ A l.Gai I ni-.-zN 

T> A 1 G a I nN**»*^-1f*-7-*5J:^»*^ 

[0 0 2 2] GaNj&**>4*a®Bfi, A 1 G a N£ 7 

Set 9 fcttVMSifig J: 
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[0 0 2 3] A 1 N£*:ttA hGai-iN (0<x< 

i) frhttzmmmn* AiGaN^yKioiM 

*J:9fcfiv^*ta*-Cflt»**ri>iv^ a*Jfo 
«*«r**+S£«**«v^<D-e^ 7 7 PloHU t 

[0 0 2 4] 

[«Mo»*o*lB] **W<7>jlljS^ffllwOV^T 

[0025] {mmm i ) ea i ^^^o-^js^ 

figffcSA IGaN/I nG a N/A 1 G a N*¥Wfc 

[0 0 2 6] f-7T-rrs«i±ic x ^® 

OG a NSfcliA 1 Nd^<C5>/<y77g2^f«$ 
JV *©±fc: % nlG a NS 3 ^ n STA* 9 7 KJB 
4, /y.K-^*fcl4S i K-^AliGai I ni-.-i 
N (O^wSl, O^z^l) Sttl [££:ttSg#;J§] 
20 6, pi±^7 7 KJB 7*$<fctfpSJG a N* 
9M>l»j*SiftTV*6. 

[0 0 2 7] nIT»^9yKl4«fl:tt, nlAly 
Gai-yN (0<y<l) £ 7 7 Kl 4 a £ SSO n B 
Al,Gai-,N ( 0 £ x £ 1 ) mm 5 t &tt\z9M 
T«*?7 KJl4©JIWim *imS*fc£ 
*vCV^ c pS-hW^ 9 7 YM 7 ((MC 11* P^A 

lyGai-yN (0<y<l) 7 7 Kg 7 a £ fiO p 
§>AlxGai-,N (O^x^l) ttfffJI 8 ^ ^KSleSI 

g^fssnx, ±sb* 7 7 ks 7 <omwm 1 M mug 

30 \Z.£tlX^Z>o 

[0 0 2 8] pB^r^7^l9 0±llttp^l;^l 0 # 
M^TV^ fl n^GaNg3<75±lH5^-^S 

€ [*fctt»*Ji] 6, P S±«^^7 KJB7v p^ffi 
«S8*5J:i;pS!af^y^g9li»»WlcBfe^$Jx, E 
tULt n9G a Ng 3 ^Oli-nlQS 1 1 #JBfS 

[0 0 2 9] C<Ojt«*IBl-Cli, »^»0. 15- 
0. 3 MmWniA 1 o. iG ao. 77 KS4 a 
40 ^2 0 0 ^^^^ h o -i^OnSG a Ni^«S 5 t Z 

0. 15-0. 3 nmOpiA lo. l G ao.»N^ 77 K 
S7 a bm*1l£>2 0 0^-^^^ ho-AOpiGaNi 
«S 8 t 9 Lflt* LTT^^ 7 7 K® 4 *5«fctf ± 

7, ho-ACO/ ^K— y^fcliS i K-^Gao.2 I n 
[0 0 3 0] C©**#^-1f 
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[0 0 3 1 ] #¥W*gWtf*ttMOCVD8fc*0tT 

v\ (oooi) cgfcE^s, 

IH&#*«fc UTIihy >?vu#y *A (TMG) , 
h y ^f-^TA^-^A (TMA) , HMf-A^f Vi* 
?A (TMI) £fflv\ v^^:Ltli7^7 
(NHs) £fflv** 0 nJIK-zOHi LTtt*/V 
y v (SiHO pIK-/^HHt Itlit 

w<\/ $ 4 zl # J* (Cp2Mg) 

[0 0 3 2] MOCVDMCt^T^TStS 70 

l£$ALT, H2+-CS«fflS»l 0 5 0t"CS«$r 

0 OtlcTtf TG a NSfcliA 1 N 
^y7Ti2^I$*?>, GaNH4^y7rl 
Oi?*te2 5 O;^*'* ho-A % AlNa>bft*^7 
7 7lOfWi5 0 0 hP-Atf2>. 

[0 0 3 3] SKfflftfrtt 1 0 2 O'CKJitf T n 

SlG a Ng3£rJ?^to4 jxmjfcftS-fr*. 

[0 0 3 4] m^X, ^CSSiS-CnlAlo.iGa 
o.9N^77 Ki4a?r^0. 15^m^0. 3|imfi)c 20 

Sffi?aa^*t)5 0 0 , CtlTtfTn^G 
a NtMRH 5 !rft 2 0 0 ^ h o - A** * tS, 
3 ±fBnS*7 7 Kg4 a/nSW5« 
ZMkVMLXs T»*7 7 Kg4<D/p^£tol ymtt 

So 

[0035] g«&ft£»8 o otiatyvK 

-T^fcteS i K-^I no.zGao.sNSttJI [*fctt 

[0 0 3 6] «V*T, XS&SfrM 1 0 2 0 < Cl^±tf "C 50 
pSJA U.iGaojN^7yKl7a SrtoO. 15/im 

-o. 3nmj*ft*i!\ JEtEaasriesoot: 

KTrfTp8!GaNa«g8£ft2 OOtV^ ho- 
<*<bKl* ±Epi^7y Kg 7 a/pS 
a«g8 0j&&fc»!?iBUT\ l»^7yKS70»* 

[0 0 3 7] §|#f&V^ piGaN^ty^l9?:f 
3*to 1 umEE* 
[0 0 38] ^M©^x/N-|:^IT*>)7 0 0t> N 

2#a&*-e&r^-y ^yznizttx*). pli ^ 
aB»*opa«^jfft**5. 

[0 0 39] nlfil l^fiJtCOfcfclCnMG 

aNJi33&JBai-J-5*T3tyf->^«rtTV\ CJrlcJ: 9 
BflttSJxfcnfflGaNg3±fcnS!«Stl lttMiU 
pa^r-¥y^Ji9 0±^pa!«atl 0£tTM1-*o 

[0 04 0] fc*3. G a NaffigOJ&&li. to 1 0 0 0 
t4fctt»1 2 0 0lC*, ^7yK«iWCWfcl« 
v^*lft«-CtToTt>J:V^, Ga Na»gO&3g£% 
«t*Uf, »5 0 0t8ll^7yKIJ:9t»«ft 50 
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[0 0 4 1 ] wOHffiJg|BlK*3^Ttt> AlGaN^ 
7 7 KJi<0MfcG a Na«gtf»J*£JvCV*6«rC, & 
i*»*ft»t^7y^O*^ftBftA lGaN*77 

*JJ:^**»^ftff4AlGa I nN^^3JftU— !f 

[0 0 4 2] (HJ£^f§2) wO^Jg^fg2-Cli, jp^ 
jft0. 15-0. 3/im(7)nSAlo.3GaojN^7y 

Kg 4 a £i?^to2 0 0t>^ FD-AOnSGa N 
tt«g 5 t V & US* LTT«* 7 7 Kg 4 <OWh 
^UmtU f^0. 15-0. 3^mtO P aA 

lo.3Gao.7N* 9 y Kg 7 a 0 0*>?X 

hn-AOpfflGa Na*g8i£»9SU8*UCJ: 
85*7 7 Kg7 0JF*fcttl /imi UCV**. S 

&m [*fcnjB*g] 6 1 urn, ^^ffii 

Id, f^K2 0 0*>#* hn-j,^/ ^K-^4fctt 
S i K-7*Gao.2 I no. e Ng£^JS LTV^ e ^r^fdi 

[0 0 4 3] -<D^g#U—1f [SfcfMS**'-**-- 
K] Ofiitli, EAT©* 

[0 0 4 4] #¥»*grcjS*tt2Sft7l2«S 1 t W\mz.U 
OCVD^lCi: LTIJ-77^7 (0 0 0 

i) cBfcffli^a. i i i V^^H, 
K-^yhS, P ®K-'*vhK:l3«fcTjt*i r yr#;*i 

[0 0 4 5] £1% Htfeflmi i:»U, i^7T-< 
7S«l±l:/<y7ri2ioJ:(;nlG a Ni3^I 

[0046] ^^T, n^GaN§3t^i:^1020 
tOSMtniA lo.3Gao.7N*77 Kg4 a £ 
3K)0. 15fim-0. 3MmS^$^ IfiS 
K£to5 0 0 < ClwTtfTnaGaNa»g5$rto2 0 0 
Ko-ajS*$-££, Sfcl^ ±IBna*77 

Kg4 a/nSa«g5<Brt««fcDigL-C, T&8*7 
7 Kg4tf)^£tol Mmlc-r^o 

[0 0 4 7] Jttt&tti fcBilcitiStti [* 
fcf«8*g] 6 £i£* 

[0 04 8] «i S^assrto i o 2 ot^c-hif r 

pSA I0.3G ao.?N*77 Kg7 a £to 0 . 15/im 

-0. 3Mm^$i gfctagsrtosoor 

icTtfT p ^G a Na»g 8^20 0t^^hD- 
SfcK, ±EpS!*?7 Kg 7 a/pS 
a«g 8 9 3gUC, 18^9y K«7 0*^ 

$rtol /imi:t5c 

[0 0 4 9] 3lt«v^T, K**ttl i:W*lcLTpS! 
^y^J|9fc«*^ P aa«g8, pS^yK 
g7a, pS^-Y7 7 f g9$ri«jftSopaglc:«{k^^ 
S 0 *<0&, infill- LtpSlSl 0*3 X 
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nSWSl 1 ZT&fit+Z, 
[00 50] ftfc, G a N««fJi©fJc*tt, 1 0 0 0 
■Cfcfctttt 1 2 0 Ot:^ * 9 s> Kl t m Ca>£fcttiG5 

[0 0 5 1 ] wOflW^ZlC^Tk, A 1 GaN^ 

K*w£Jua«tf*Jt&-C*>ofc. Z<0X^>^A9^»» JO 

*J*tf*¥#ttA J &#fcAlGa InN^Sft^f 

[0 0 5 2] (jHfi«|R3) ^OH*^tt3-Ctt. »^ 
jj^O. 15—0. 3/im©nSAlo.iGao.9N^7^ 
KM 4 a £@^#)2 0 0*y^* ha-^niA 1 N 

fc»UmiU »»0. 15-0. 3/imOp§JA 
lo.iGao.9N^7yK!7a 0 0*:^* 

S i K-7*Gao.2 I no.aNJl&flML-CV^. *0>fflL 
[0 0 5 3] r<D¥^#U-if [*fctt**y>Trf— 
[0 0 5 4] 1 * E«-M 

OCVDfel:J:5ftK Sffit bt*7 r-<T (0 0 0 
1) CffifcfflV**. llljfetf*8U V»#*»> nSK 3< 

[oo5 5] *i\ mmmtei kmmzLx, t^r^ 

7S^l±l:^y77i2^J:tFnlG a Nl3£l£:g: 

[0 0 5 6]^cV>r. nlGaN§3^^1020 
< COlttI'CnSAlo.iGaojN^77 4 a£ 
ft)0. 15Mm-0. 3Mmfi£&£i*\ SStB. 
&£ff)l 0 0 Ot^fcttftl 2 00tiatniAlN 

|C. ±fSn^7^ KJ§4 a/nS®W§5ff>i&g:fc& 
■JjgbT, ™^77Ki40f^^ljiml:t2), 
[0 0 5 7] XlMtt 1 t ra«fc U-CStt* C* 

10 0 5 8] m^x, mim&zmi o 2o < cic±tt-c 

P iAlo.iGao.9N^7yK§7a^O. 1 5 m m 
-0. 3iim^^ £fc*a«fcft)5 0 or 

KTtf t p SlA 1 NtttfS 8 £ft 2 0 0 ^"^^^ h a - 
J±&&Z^Z> 0 Sbl-, ±EpI^7 7KS7a/pi 
«l«8 0rit*fir»9 5SU-C, !W7yKi70W 
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1 ji mUli~2>* 

[0 0 5 9] 3I#*V^T, ***I81 £W*fcl/CpS 

[0 0 6 0] *<0flL 3W»«li:B)W-U"Cpffi«* 
1 0*$,fctfnSm@l 1 «r^*1"S. 
[0 0 6 1 ] ft*3, A 1 Nfi«S©^*riaS«. ^50 

**L4<TJ:<,-W1 OOOttfcMl 2 0 0T:$ 

[0 0 6 2] ^<D»S*tt3fc*3^-Ctt. A 1 G a N £ 
77 KHon^Al N«M#ra#3ix-Cv*6*nv * 
BftWMfC^ ? y ^ ©«V^*»4 A 1 GaN^y 

#J:tf*»4m#ft#fcAl Ga 1 nN**»#^-f 

[0 0 6 3] (Htt^tB4) r<7>XM&tt4-Ctt, 
ftO. 15-0. 3/imWnSAlo.3GaojN^7y 
KM 4 a ^J|W2 0 OX*?* hD-AOniAl 
o . os G a o. 95 N®UJf 5 t ZMk *) S L*8* 7 
y K14©J|W*»1 nmtU JM*0; 15-0. 
3MmOpiAlo.3Gao.?N^75/Ki7a 
2 0 O^^* )>D-A(OplA lo.osGao. 95NH15 
18 t€:»U3gLfjcSbT±«a5^9y Ki7afl>m 

hu-AO;xK-^*fcttS i K-^Gao.2 I no. 8 

[0 0 6 4] :oW#u-f [*fctt»*^-f*- 

[006 5] *¥*{«B<DlS*tt*raBtt 1 * lffl*fcM 
OCVDSW9ftV\ «Kfcltt77-<r (000 
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pSK-^hW«t^'t^^ tL ' 

9 [0 0 6 6] *1\ «W»ifcW«fctX, 4 
7S«l±^y77§2ioJ:^nSGa Ng 3 

[0 0 6 7]^^ nlGaN§3^^102 0 
< COg«?aS"Cn^A lo.3Gao.7N^77 Kg 4 a £ 
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W 1 /z rnlCi"6o 
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[0 0 6 8] fcl^ %Wm\ fcraBKLTSttB [* 

[0069] at^Xs ssaa«:» i o 2 o < cic±tf r 

p^A lo.JGao.7N^7y KS7 a £faO. 1 5 
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iCSfcllttl 2 0 OtiatpSAlo.05Gao.95Ni 

±E P S*7? KS7a/pS»M8*>jS*«r» 
0jgLt\ ±ft* 7 7 Kl 7 1 jiml-i"*. 
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